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7 RESULTS OF TESTS QOAl:’ AND IAQ IN THE 
AMES RESEARCH CENTER UNITARY VLAN WIND TUNNELS 
ON AN 0.030-SCALE MODEL OF THE SPACE SHUTTLE 
VEHICLE “A TO DETERMINE AERODYNAMIC LOADS 


By 


Re H. Spangler 
Rockwell International 


AESTRACT 


Tests were conducted in the NASA/ARC Unitary Plan Wind Tunnels during 
April and May 1°/3, on an 0.030-scale replic: of the Space Shuttle Vehicle 
Configuration A. <sAvrodynamic loads data wer: obtained at Mach numbers 
from 0.6 to Jee 


The investi;ation included Tests IA9A, B and ¢ on the integrated 
(launch) confi;yuration and Tests OAISA and ¢ on the isolated orbiter (entry 
‘ai configuratior ). The integrated vehicle was tested at angles of attack and 
a sideslip from -3 derrees to +8 degrees. The isolated orbiter was tested 
at angles of attnek from -15 degrees to #:0 degrees and angles of sideslip 
from -10 deyrees to +10 degrees as dictated by trajectory considerations, 
The effects of orbiter/cxternal tank incidence nngle and deflected control 
surfaces on acrodynamic loads were also investigated. 
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INTRODUCTION 


The 0,030-seale Acro Londs Space Shuttle modcl was tested in the 
Unitary Plan Wind Tunnels at ARC starting April ?, and continuing th ough 
May 17, 1973 as follows; 


TA9A 11-foot Transonic April 2 to Apr#1 14, 1973 
OA12A 1ll-foot Transonic April 16 to April 29, 1973 
TA9C 8x7-foot Supersonic April 23 to May 1, 1973 
OA12C 8x7-foot Supersonic May 2 to May 8, 1973 

IA9B 9x7-foot Supersonic May 9 to May 17, 1973 


The testing was conducted in all three legs of the Unttary Plan Wind 
Tunnels to obtain a Mach number range from 0.6 to 3-5. Aerodynamic loads 
data were obtained for the ascent and entry configurations. The effects 
of control surface deflections were also investigated. 


This report consists of 3 volumes of force data and 15 volumes of 
pressure data for a total of 18 volumes arranged in the following manner: 


VOLUME NO. CONTENTS 
i ITA9A force data 
2 LA9B and IA9C force data 
3 OAL2A and OA12C force data 
in IA9A plotted pressure data 
D IA9B and IA9C plotted pressure data 
6 OAL2A and OA12C plotted pressure data 
T ITA9A tabulated pressure data 


(a) orbiter fuselage 
(b) orbiter base 
(c) upper MPS nozzle’ 
8 IA9A tabulated pressure data 
a OMS nozzle 
b) body flap 
(c) OMS pod outside 
(ad) lower wing surface 
9 ITA9A tabulated pressure data 
&}) upper wing surface 
b) left vertical tail surface 
c) right vertical t.il surface 
ad) APU inlet 
(e) SRM booster base 
10 ITAQA tabulated pressure data 
(a) SRM booster 
b) external sank 
¢) external tank base 
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INTRODUCTION (CONTINUED) 


11 IAQB tabulated pressure data , 
orbiter fuselage 4 
orbiter base 
upper MPS nozzle 
OMS nozzle ! 
body flap 
OMS pod outside 
lover wing surface 
pe. IAQB tabulated pressure data 
&) upper wing surface 
b) left vertical tail surface 
c) rivht vertical tail surface 
‘ APU inlet 
e) SRM booster base 
(f 
& 
h 
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SRM booster 
external tank 
external tank base 
13 LA9C tabulated pressure data 
(a) orbiter fuselage 
. orbiter base 
Cc) upper MPC nozzle 
| (ad) OM nos:le 
| {e) body flap 
f) OMS pod outside 
14 TASC tabulated pressure data 
a) lower wing surface 
b) upper win;; surface 
c) left vertical tail surface 
d) right vertical tail surface 
L5 LA9C tabulated pressure data 
APU inlet 
SRM booster base 
SRM booster 
external tank 
external tank base 
tabulated pressure data 
orbiter fuselage 
orbiter base 
upper MPS nozzle 
OMS nozzle 
body flap 
OMS pod outside 
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INTRODUCTION (CONCLUDED ) 
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LT OAL2A tabulated pressure data 
&) lower wing surface 
b) upper wing surface . | 
¢) left vertical tail surface Sia 
ad) right vertical tail surface . 
e) APU inlet 

18 OAL2C tabulated pressure data | 

All components ‘ 


aoe ee 





10 





ee we + ee — 
Ce a i ce 
4 





an th. Db = = Gedliee wh | ee. = é 


= = pe. ee | 


NOMENCLATURE 


General | 
SADSAC 1 
SYMBOL SYMBOL DEFINITION 
Q speed of sound; m/sec, rt/sec | 
Cp CP pressure coefficient; (p, - pea)/a ) 
M MACH Mach number; V/a | 
P pressure; N/m@, psf , 
q Q( NSM ) dynamic pressure; 1/2ev", N/m*, psf 
Q( PSF ) ' 
RN/L RN/L unit Reynolds number; per m, per ft : 
Vv velocity; m/sec, ft/sec : 
a ALPHA angle of atteck, degrees 
B BETA angle of sideslip, degrees 
wy PSI angle of yaw, degrees 
¢ PHI angle of roll, degrees : 
p mass density; kg/m3, slugs/ft3 | 
Ab base ares; m, ft 
b BREF wing span or reference span; m, ft 
CoBe center of gravity 
herp LREF reference length or wing mean 
C aerodynemic chord; m, ft 
S SREF wing esrea or reference erea; m“, ft? 
MRP moment reference point 
XMRP moment reference point on X axis 
YMRP moment reference point on Y axis 
ZMRP moment reference point on Z axis 
SUBSCRIPTS 
base 
local 


static conditions 
total conditions 
free streum 


gctore 
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NOMENCLATURE (Continued ) 


Body-Axis System 


SADSAC : 


SYMBOL SYMBOL © DEFINITION 2 
Cry CN normal-force coefficient; ec | 
Ca CA axial-force coefficient; seh goes | 2 
Cy CY side-force coefficient; site soree : | 
Cc Ap CAB base-force coefficient; sass gence hae 


Sees ores” oo 


“Ay(P_h - Po)/as 





Che CAF forebody axial force coefficient, Ca - Cay, 7 
of ciM pitching-moment coefficient; pitching moment - 
cs eo 
Cy CYN yawing-moment coefficient; Yeving moment } 
qSb 
Cf CBL rolling-moment coefficient; rolling moment olling moment 
ySb 
Stabllity-Axis System 
Cr CL lift coefficient; at 
q 
Ch CD drag coefficient; arte 
| 
Cp, CDB base-drag coefficient; base deg 
q 
“Dp CDF forebody drag coefficient; Cy - Cy. ' 
Cy CY side-force coefficient; Side force 
qs 
Cm CLM pitching-moment coefficient; Pitching moment : 
C. CLN yawing-moment coefficient; Yawing moment 
qSb 
Cy CSL rolling-moment coefficient; Trolling moment 
gSb 
L/D L/D lift-to-drag ratio; C,/Cp 
L/D L/DF lift to forebody drag ratio; Cr/ Crp 


Le 
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SYMBOL 


SYMBOL 


RUDDER 


ELEVON 


RUDFLR 


ORBINC 


BETAT 


ALPHAT 


LT 


—~ 2 8 


Ke 


NOMENCLATURE (CONTINUED ) 


ADDITIONS TO STANDARD LIST 


‘* PINITION 


rudder, surface deflection angle, positive 
def'ection, trailing edge to the left: degrees, 


elevon, surface deflection angle, positive 
deflection, trailing edge down; degrees. 


rudder flare, split rudder deflection angle, left 


split rudder trailing edge left and right split 
rudder trailing edge right, 6,5 = (Sp, + bon )/2; 


positive deflection; degrees. 


incidence angle between the orbiter and external 
tank, 1, = a, - @3 degrees. 


angle of sideslip of external tank. 
angle of attack of external tank. 
length of orbiter body; in. 

length of external tank; in. 
length of SRM booster; in. 


length of OMS nozzle, positive direction forward 
of exit plane; in. 


length of MPS nozzle, positive direction forward 
of exit nlane; in. 


wing semi-span; in. 
vertical tail span; in. 
distance from component nose; in. 


lateral distance from centerline; in. 
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SYMBOL 


PLOT 


SYMBOL 


X/LB 


X/LT 


¥/BW 
Z/BV 


NOMENCLATURE (CONCIUDED) 


DEFINITION 


vertical distance measured from W.L. 500 (vertical 
tail reference root chord); in. 


local wing chord; in. 

local vertical tail chord; in. 

Longitudinal position/orbiter body length, 
longitudinal position/external tank length. 
longitudinal position/booster length, 
longitudinal position/OMS nozzle length. 
longitudinal position/MPS nozzle length. 

iucal chordwise position/local wing chord length. 


local chordwise position/local vertical tail 
chord length. 


local spanwise position/wing semi-span, 


local spanwise position/vertical tail span. 
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CONFIGURATIONS INVESTIGATED 


The 0.030-scale aero loads model was a replica of the Space Shuttle 
Vehicle 2A. It consisted of four major components: the orbiter, the 
external oxygen and hydrogen tank (ET) and two solid rocket boosters (SRB). 


On the ascent configuration, the orbiter was strut mounted from the 
ET on a Task Corporation MK XVI 2.5-inch diameter internal balance. The 
left SRB was strut mounted from the ET on a Task Corporation MK XXII 1.5- 
inch diameter internal balance. No attem,:t was made to simulate actual 
inter-attachments. The ET was sting mounted to the tunnel model support 
system on a Task Corporation 4.0-inch diameter internal balance. The 
right SRB was strut mounted symetrically to the left side, but did not 
contain a balance. The orbiter configuration, designated as Opa, con- 
sisted of B)oC5D7W87V5R5M3Fh. 


ae eT ae Te Ne ON Say entre es to Bae Sere Sees ae Swe) a = 


The entry configuration consisted of the isolated orbiter, sting 
mounted to the tunnel model support system on a Task Corporation MK XXA 
25-inch diameter internal balance. Midway through the OAl2C test, the 
MK XXA balance was damaged and was replaced by the MK XXB for the high 
angles of attack. The orbiter was provided with deflectable elevons by 
means of interchangeable brackets, deflectable rudder by means of a pin- 
indexed hinge, and interchangeable rudders to obtain different speed 
brake flare angles. The main propulsion system engines were removed dur- 
ing entry configuration testing to provide sting clearance. A cover 
plate was provided for the strut clearance hole. 


| 
| 
| 
4 
3 


The orbiter was instrumented with 374 pressure orifices on the left 
wing, left side of the fuselage, vertical tail, left OMS pod and engine, 
left and upper MPS engine and the base. The pressures were measured 
using eleven Scanivalve, Inc., S-type valve modules mounted internally 
(a five and a six gang unit). When tested in the entry configuration, 
the MPS pressures were not available for measurement. 


The left side of the ET was instrumented with 136 pressure orifices. 
These pressures were measured by means of 7 Scanivalve, Inc., S-type 
valve modules configured as one unit of 6 modules and one single. These 
valves were mounted internally in the tank. The left SRB had one gang 
of six S-type modules to measure 102 pressures. The right SRB was not 
instrumented, The pressure transducers used in the valve modules were 
Statham FM 131 TC differential pressure transducers, with ranges of +10 
psid, +12.5 psid and +15 psid. Reference and calibration pressures were 
measured by the ARC micro manometers. 





Some modifications were made to the model at the test site prior to 
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testing. 


1. 


4, 


CONFIGURATIONS INVESTIGATED (CONTINUED) 


These were as follows: 


The forward tip of the ET containing the retro rocket package 
(Reference NR Drawing VL78-000018) was replaced with a flush 
0.90 inch ‘radius nose (Model scale). The new nose had five 
pressure taps; one in the nose and four more aft of the nose 
on the vertical and horizontal axis on a 0.315 inch radius. 


The ET balance cavity was enlarged by one inch on the diameter 
(from 5 inches to 6 inches) to provide clearance for cable 
routing and eliminate balance interference. 


The clearances around both the orbiter and the SRB struts were 
opened to approximately 1/8 inch to prevent interference. 


An alternate rudder hinge pin was provided to give a rudder 
deflection of +15 degrees. 


Before and during the tests various model discrepancies developed ; 
or were discovered, These were generally minor and had only a negligible, 


if any, effect on the data. Significant discrepancies are noted below: 


i. 


Ce 


Pressure orifices P171 and P173 on the oms pod base were 
omitted. 


During the test certain pressure taps developed leaks or 
became plugged. Data from these taps are questionable and 
snould be used with caution. Difficulties in checking may 
have resulted in erroneous indications of leakage. Repairs 
were made to correct leaking or plugged pressure instrumenta- 
tion, whenever possible, as the test progressed. The follow- 
ing list gives those taps that were indicated as bad on the 
various leak and response checks: 


ARC Facility Run Nos. Orifice numbers with questionable pressure 





i1' 





2 data 
2—) 72, 163, 427 
5-118 31, 100, 123, 163, 201, 427 


119-160 16, 98, 101, 107, 333, 427 


161-170 16, 98, 101, 107, 333, 427 + 306, 307, 
327, 328, 336, 337, 356, 357, 375 
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CONFIGURATIONS INVESTIGATED (CONCLUDED) 


Orifice numbers with questionable pressure 
ARC Facility Run Nos. data 


11' 171-182 16, 47, 53, 75, 78, 98, 107, 201, 236, 237, 
238, 307, 327, 365, 427 


183-189 Same as (171-182) +7, 447, 525 





190-211 Same as (171-182) 


8'xT! 220-234 20, 21, 2h, Th, 326, 327, 336, 42h, 4e7, 
752, 868, 871 


235-285 Th, 326, 327, 336, kok, 427, 752, 868, 871 | 
286-300 Th, 107, 115, 12h, 129, 138, 326, 327, 336, 


301-305 Th, 326, 327, 336, 427 
306-333 Th, 326, 327, 427 
9'x7! 340-396 ao 326, 327, 4eh, 427, 526, 752, 868, 
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TEST FACILITIES DESCRIPTION 


Ames 11 x 11-Ft. Transonic 


Ames 


Ames 


The Ames 11 x 11-Foot Transonic Wind Tunnel is a variable density, 
closed return, continuous flow type. This tunnel has an adjustable 
nozzle (two flexible walls) and a slotted test section to permit 


transonic testing over a Mach number range continuously variable 
from 0.4 to 1.4. 


8 x 7-Ft. Supersonic 


The Ames 8 x 7-Foot Supersonic Wind Tunnel is a closed-return, 
variable-density tunnel with a 8- by 7-foot rectangular test 
section. The nozzle has flexible side walls with fixed upper and 
lower surfaces. Mach number range is continuously variable from 
2.45 to 3.5. Tunnel stagnation pressure can be varied from 0.3 to 


2.0 atmospheres and Reynolds number per foot varies from 1.0 x 106 
to 5.0 x 100, 


9 x 7-Ft. Supersonic 


The Ames 9 x 7-Foot Supersonic Wind Tunnel is a variable density, 
continuous flow type with an adjustable nozzle to permit supersonic 
testing over a Mach number range continuously variable from 1.5 to 
2.5. The nozzle is of the asymmetric, sliding-block type in which 
the variation of the test section Mach number is achieved by trans- 
lating, in the streamwise direction, the fixed-contour block that 
forms the floor of the nozzle, 


18 


a a ee Mere 


SRO aig i MM Sarg srt 


ae 


ee 


i — — -—- a i, nl ee 
Mt te ah i in Le ee ee 





we -_ 


DATA REDUCTION | 


Standard procedures were utilized to reduce force and pressure data 
to coefficient form. The following dimensional constants were applied: 


i ee 


Reference Dimensions az.i Constants 


Model Scale 
Sref. = 2.402 £t° Orbiter reference area : 
dee. = 39.849 in. Orbiter reference length ) 
Base Areas (Model Scale ) | 
ABOI = =_ 0.1903 Ft Orbiter base area, integrated , 
ABOA = 0.2362 Orbiter base area, sting mounted | 
Agyesu = 0.0417 | Orbiter upper MPS base area | 
os AEMPSL = 0.0853 Orbiter lower MPS base area | 
: ARACPS = 0.0310 Orbiter ACPS base area on OMS pod | 
ABOMS = 0.0231 Orbiter OMS nozzle base area 
ABPOD = 0.0257 Orbiter OMS pod base area | 
Aco 8S =: 00611 Orbiter sting cavity base area | 
ABNOZ = 0.056! SRM nozzle base area 
| ABSKIRT = 0.1729 SRM nozzle skirt base area 
| Agprt = 0. 3189 ET Base area 
Acrr = 0.1964 ET Sting cavity base area 
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TABLE III, MODEL COMPONENT DIMENS 


Scale Model = .030 


DRAWING NUMBER: 


DIMENSIONS ; 


Length__w 

Max. Width = (@Xq = 1528.3) 
Max. Depth IN. (eX, = 1,80.52) 
Fineness Ratio 

Area~r,2 


Max. Cross-Sectiona] 


Planform 
Wetted 
A . 
- Base ame ate 
. i aot wht - es ° we 
a : * “ = 
== a@s 
° rete fet ot 4 . et 
a : 
‘ * 
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on 


FULL-SCALE 


: i oem ead 


ee 


265.0 
21.8.0 


5.012 


456.4 


r 





- TONAL DATA a a 
| MODEL COMPONENT: © mo Body 
GENERAL DESCRIPTION: Fuselage, 2A Configuration, Lightweight Orbiter, per 
. LSS Se rsa SSSSSRSn us snes eetenasuunytaiessusiesfepstsenpsinasmnceesenanee 


_ a_wRogkwell Lines VL70-000089 "B." | 

LL 
VL70-000089 "BI! 
VL70-000092, 935 9h, NA" 


MODEL SCALE 








| 
A 
| 
, 




















TABLE TIT, ( CONTINUED J | 4 
: MODEL COMPONENT: Canony = C5 rn ee ae } 
| | , | | 
‘e GENERAL DESCRIPTION: _24 Configuration per Lines VL70-000092 | : 
a er ! 
Szale Model = .030 | ! 
DRAWING NUMBER: vi.70-000092 | 
DIMENSIONS : FULL SSCALE MODEL SCALE 
Length (STA FWD Bulkhead) = © __392.0 11.730 
Max. Width (7.8, Bulkhead) | 560.0 16.800 
Max. Depth (WP =42.9 22to = 500) 3 } 
Fineness Ratio | 
Area | ; 
Max. Cross-Sectional 
= Planform 
Wetted 
, Base ten ah Be ee 
; 
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TABLE TIT, (CONTINUED )- 


MODEL COMPONENT: Manipulator Housing D-7 


GENERAL DESCRIPTION: 2A Configuratiou per Rockwell Lines VL70~000093 














Scale Model = .030 





NRAWING NUMBER: ¥L70-000093 

DIMENSTONS : FULL-SCALE MODEL SCALE 
Length ~- IN. 881.00 26.430 
Max. Width~IN. | 51.00 1.530 
Max. Depth ~IN. 7 23.00 »690 


Fineness Ratio 





Area 
Max. Cross-Sectional 
Planform = 
Wetted 
. . Base | 
‘* BPuselage . . BP=0.00 7 og a hn ; 
- WP = 500.0 IN. FS 
X.426.0 to 1307.0 IN. FS 
% 
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ABLE III, (CONTINUED) 


7 
MODEL COMPONENT: WING-W87 New Light Weigs: Orbiter 
GENERAL DESCRIPTION: Orbiter Configuration Per Lines VI.70-000093. 


NOTE: _(Dihedra) Angle is defined at the lower surface of the Wing at the 75.33% 
plement line projected into a plane perpendiculary. 


TEST NO, 


DWG. NO. VL70~000093 











DIMENSTONS: FULL~SCALE MODEL SCALE 
TOTAL DATA 9 
? eo.) Ft 
Planform 2690 .00 2.42100 
Span (Theo In, 936.58 28.1004,0 _ 
Aspect Ratio 2.265 2.265 
Kate of Taper 1 177 
Taper Ratio 0,200 QO. 2000 
Dihedral Angle, degrees 3, 5000 3.500 
Incidence Angle, degrees 3.000 +3.00 
Aerodynamic Twist, degrees 3,500 +3000 
Sweep 38 Angles, degrees 
Leading Edge 45.00 _ £55.00 
Trailing Edge -10.2, -10.2', 
0.25 Element Line 35.209 35.209 
Chords: 
Root bite B.P.0.0,. 689. 2h 20 67720 
Tip, (Theo) B.P. 4683, A32.85 413550 
MAC 24.8) La 2h, 30 
Fus. Sta. of ,25 MAC 12.36.89 34 10670 
W.P. of .25 MAC 299,20 8.97810 
183.13 B.L. of .25 MAC 182.13 § 46390 
EXPOSED DATA ' 9 ee i it 
rea eo Ft 52. ; 
Span, (Theo) In, BP108 to 468.341 770.06 Ne 
Aspect Ratio 2.058 8058 
pa Ratio 224,51 22451 
hords 
Root BP108 562.40 16.8720 
Tip 1.00 b | 137.85 4.13550 
MAC 2 393.03 11.79090 
Fus. Sta. of .25 MAC 1185.31 mata 
W.P. of .2& MAC 00, 20 9.00621 
B.L. of .25 MAC 143.7 4.31280 
Airfoil Section (Rockwell Mod NASA) 
XXXX~64 
Root b = 425 20 10 
") 





Tip'b = 
) 1.00 


Data for (1) of (2) Sides 
Leading Edge Cuff 2 
Planform Area = Ft 20.33 
Leading Edge Intersects Fus M. L. @ Sta 560.0 6.80 


Leading Edge Intersects Wing @ Sta 1035.0 31.050 
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TABLE III. (CONTINUED) 


at ae “See 


MODEL COMPONENT: _Elevon Be]8 = —“—‘“‘“‘(‘(WCCOC~™~™C~™—CCCCC } 


GENERAL DESCRIPTION: _ 2A Configuration Par W-87 Rockwell Iines VI. 70000093 
Data for (1) of (2) Sides 


tL ca nasiobesttli 8 





~ - 
te a ae oo : Suni has 


Scale Model = .030 : 


DRAWING NUMBER: Y¥L_70-000093___ 
DIMENSIONS ; FULL-SCALE MODEL SCALE , 
Area ~ 7 205.52 18497 
Span (equivalent) IN. 353.3h 10 .60020 
Inb'd equivalent chord 114.78 364340 
Outb-d—equivalent chord 55.00 1.6500 


Ratio ~ovable surface chord/ 
total surface chord 


At Inb'd equiv. chord .208 208 
At Outb'd equiv. chord 2400 OO 

Sweep Back Angles, degrees 7 
Leading Edge G,00 0.00 
Tailing Edge -10, 2h -10. 24, 
Hingeline | 0,00 0.00 

Area Moment (Normal to hinge line) we 1548.07 04180 | 


Product of Area Moment 


3f 





TABLE III. (CONTINUED) 
MODEL COMPONENT: VERTICAL ~ V5 (Light Weight Orbiter Configuration) 


. GENERAL DESCRIPTION: Centerline Vertical ao Double Wedge Airfoil with Rounded 
Leading Edge 





Scale Model = .030 








DRAWING NUMBER: VL70-000095 
DIMENSIONS: ; 3 FULL -SCALE MODEL SCALE 
TOTAL DATA 
dada phi Ft® 413.25 37192 
anform | 
Span (Theo) In | 19.18 247160 
Aspect Ratio 1.675 1.675 
Rate of Taper 0.507 0.507 
Taper Ratio : 404 404 
Sweep Back ie Mag degrees 
Leading Edse ; ae 000 
Trailing Edge 26 . 24,9 26 24,9 
i a Element Line 41.130 41.130 
ords: 
Root (Theo) WP 268.50 8.05500 
a (ies) . ——o 
3 
Fus. Sta. of .25 MAC ee 2 3.90500 __ 
W. P. of .25 MAC | 19.06566 
«BL OL. of .25 MAC Can 0.00... 0.00 
Airfoil Section ; 
ater Wedge Angle Deg 10.000 10.000. 
railing Wedge Angle Deg 1s, .920 14.920 
oe Edge Radius IN. 2.00 .06 
Void Area ) 13.1 .01185 
Bianketed ar Ft2 12.67 .0114,0 





—— ees 


TABLE IIT, 


MODEL COMPONENT : R-5 Rudder 


( CONTINUED ) 


GENERAL DESCRIPTION: 2A Configuration per Rockwell Lines VL _70-000095 


ce rn end PS a 





Scale. Model = .030 


DRAWING NUMBER: 


DIMENSIONS: 


Area ~ Ft? 

Span (equivalent) ~-IN. 
Inb'd equivalent chord 

Outb'd equivalent chord 


Ratio movable surface chord/ 
total surface chord 


At Inb'd equiv. chord 

At Outb'd equiv. chord 
Sweep Back Angles, degrees 

Leading Edge 

Taili.y Edge 

Hingeline 


VL 70-000095 


FULL-SCALE 


9.400 _ 
—9.400 


34.83 
26.25 
34.83 


Area Moment (Normal to hinge line)~-Ft3 — 526,13 
Product of Area and Mean Chord 


by 


MODEL SCALE 








TABLE III,, (CONTINUED) . 


a 


"MODEL COMPONENT: __OMS Pod —M3 


ae : GENERAL DESCRIPTION: 2A Light Weight Configur ve per Rockwell Lines ; | 


: * | 


DRAWING NUMBER: 170-0000 | 








“DIMENSIONS : 7 BULLASCALE = MODEL. SCALE 





Bf ¢ 


Length se "346.0 ~ 210-380 
Max. Width xX = 1450.0 | = | 108.0 3.240 | 





Max. Depth X, = 1500.0 oe 123.0 © 3.390 





Fineness Ratio 





Area . 
4 . 
Max. Cross-Sectional 
Planform | } a 
Wetted 
- Base . 
« . % «6° *& Fe gm ie e o 4 ‘ rT. e Fn ee 


B of OMS Fod | 

WP = 463.9 IN. FS WP 400 + 63.9 = 463.9 
_ BP = 80.0 IN. FS | 
Length 1214.0 to 1560.0" = 346.0 IN. FS 


* 


Lo 





er ee ee en Te tres We i ee eS Oe, Cree een Re OE ee Te Pee <. 


Salli hk wis 








TABLE III. (CONTINUED) 


. a 


MODEL COMPONENT: Fi Body Flap _ - | 


GENERAL DESCRIPTION: _2A Configuration per Rockwell Lines VL70-O0009,A ss» 








Scale Model = .030 


- 
* 








DRAWING NUMBER: VL70-000091,A 

DIMENSIONS: "” FULL-SCALE MODEL SCALE 
Length 81, .70 2.541 
Max. Width 265.00 7.950 
Max. Depth 





=e 
CR QE EET. 


Fineness Ratio 


. 


Area ~ Ft2 


Max. Cross-Sectiona] 














Planform 142 64 - .12838 
Wetted 
- Base . Ft? 38.65 Ss «03478 
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TABLE III. (CONTINUED) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT :__S3-Booster Solid Rocket Motor 


GENERAL DESCRIPTION : 2A Configuration Per Rockwell Lines VLi(‘7-9000012 
a eee nena nce cn Reel 2S Senin 


& VL72-000061 "B" 


ee ee ee ern 


Body of Revolution; Data for (1) of (2) Sides 


Scale Model = .030 


eee 


DRAWING NUMBER: _VE f/f -000012 


DIMENSIONS : FULL SCALE 
Length ~IN. 2.0 
Max Width (DTA) IN. BSRM Tank 42.0 
Max Depth (DIA) Aft Skirt 259.0 
Fineness Ratio L/D 6.687 
Areo ~ Ft" 
Mox. Cross—Sectional (Aft 305 87 
Planform nm 
Wetted 
Base | 
Ref. 


FS (Orbiter) = 0.00 = 747.99 IN. ET = 200.0 IN. BSRM 
WP (BSRM) = WP 400(Orbiter) - 344.413 = 55.587 IN, 


BP (Orbiter) = 0.00 = 243.0 IN, BSRM 


MODEL SCALE 


1.96 


| 


4. 260 ! 


| 


6.687 


i 


» 32928 
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TABLE III. (CONCLUDED) 


MODEL COMPONENT: — EXTERNAL TANK - T : 
$$ 
be | 


GENERAL DESCRIPTION: | 2A Configuration 








NOTE: T9 identicsl to T8 tI/0 retro pke.. nose O'R FS. 


UD Rnnememmasmm enema ens en eT eee 
DRAWING NUMBER NONE 


e 





DIMENSION: FULL SCALE MODEL SCALE 








Length - IN... 1858 55.710 
Mox Width (Dia) - IN. 324.0 9.720 - 
Max Depth | | ; 
Fineness Ratio L/D ; 3073457 "5.73457 
Areo - FT2 
Max Cross-Sectional ___ 572.56 0.51530 
Planform | 
Wetted 
Base | 
Nose, Radius, IN. res ©: 
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